Searching PA J 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 06-301647 
(43)Date of publication of application : 28.10.1994 



(51)lnt.CI. 




G06F 15/02 
G06F 1/26 
G06F 1/04 




(21)Application number 


05-086087 


(71)Applicant 


: TOSHIBA CORP 


(22)Date of filing : 


13.04.1993 


(72)lnventor : 


TANAKA KAZUTOYO 



^VBK 



.__, : _..,..;4, 



■ill ' W-l; 'i«o 



f 15 



7 



C5/D5 Li' 



i at. 



28< 



PC *-:Hl _[ ]C*.^V 
|~ - ----- 



EC*-:? 
-CliT 



7:1' 

;'J 




•.KB.C- 



(54) PORTABLE COMPUTER 
(57)Abstract: 

PURPOSE: To reduce power consumption at the time of 
battery driving and to prolong the battery usable time of 
a portable computer. 

CONSTITUTION: Whether an AC adaptor 33 is 
connected to the portable computer or not is detected by 
a power supply controller 31 , and when the adaptor 33 is 
connected, the operation power supply voltage of a CPU 
1 1 and clock frequency are respectively set up to 5V and 
33MHz. When the adaptor 33 is not connected, the 
operation power supply voltage and the clock frequency 
are respectively set up to 3.3V and 25MHz. Thus the 
operation power supply voltage and clock frequency of 
the CPU 1 1 at the time of battery driving are respectively 
set up to values less than that for AC power supply 

driving. Thereby power consumtion for battery driving can be reduced and the battery using 
time can be extended to a sufficiently long time. 
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JPO and INPIT are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the portable computer which can be driven according to the secondary power source 
supplied from the primary source or built-in dc-battery supplied from the outside A power-source 
detection means to detect by which of said primary source and said secondary power source said 
portable computer is driving, The power circuit which carries out an adjustable setup of the value of the 
supply voltage of operation supplied to said CPU according to the detection result of this power-source 
detection means, According to the detection result of said power-source detection means, the clock 
generation circuit which carries out an adjustable setup of the frequency of the clock signal supplied to 
said CPU is provided. The portable computer characterized by being constituted so that the supply 
voltage of operation and the clock frequency of CPU may fall rather than the time of a primary source 
drive at the time of secondary power-source drives. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the portable computer which can be driven according to 
the secondary power source supplied from the primary source or built-in dc-battery supplied from the 
outside especially through an AC adapter etc. about a oortable comtmter. 
[0002] 

[Description of the Prior Art] It is constituted so that it can generally drive in portable computers, such 
as a laptop type or a note block type, not only according to the primary source supplied from the outside 
through an AC adapter etc. but according to the secondary power source supplied from a built-in dc- 
battery. 

[0003] In this kind of portable computer, in order to extend a dc-battery time, various kinds of power 
saving modes are prepared. As power saving mode, the sleep function is known well. 
[0004] Fixed time amount, the key input from a keyboard of this sleep function is the function to stop 
the drive motor in a hard disk, when a CPU clock is not suspended when there is nothing, and access to 
a hard disk is not performed predetermined time. 

[0005] However, since I/O access answers generating of the CPU idle of not generating beyond fixed 
time amount and is performed, such a conventional sleep function is good when long duration 
generating of the CPU idle is carried out, but when a CPU idle's time amount is comparatively short, the 
effectiveness of power saving can hardly be expected. Thus, in the former, as long as long duration 
generating was carried out and there was no CPU idle, it was difficult to extend a dc-battery time. 
[0006] 

[Problem(s) to be Solved by the Invention] In the conventional portable computer, as long as long 
duration generating was carried out and there was no CPU idle, it was difficult to extend a dc-battery 
time. Even when a CPU idle's time amount is comparatively short, as this invention was made in view of 
such a point, and it can reduce the power consumption at the time of a dc-battery drive, it aims at 
offering the portable computer which can fully extend a dc-battery time. 
[0007] 

[Means for Solving the Problem and its Function] In the portable computer which can drive this 
invention according to the secondary power source supplied from the primary source or built-in dc- 
battery supplied from the outside A power-source detection means to detect by which of said primary 
source and said secondary power source said portable computer is driving, The power circuit which 
carries out an adjustable setup of the value of the supply voltage of operation supplied to said CPU 
according to the detection result of this power-source detection means, According to the detection result 
of said power-source detection means, the clock generation circuit which carries out an adjustable setup 
of the frequency of the clock signal supplied to said CPU is provided. At the time of secondary power- 
source drives, it is characterized by being constituted so that the supply voltage of operation and the 
clock frequency of CPU may fall rather than the time of a primary source drive. 
[0008] In this portable computer, it is detected by the power-source detection means whether it is 
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driving according to the primary source supplied, for example through an AC adapter etc. or it is driving 
according to the secondary power source from a built-in dc-battery, and that detection result is supplied 
to a power circuit and a clock generation circuit. While the porter pull computer is driving the power 
circuit according to the primary source, a metaphor supplies the supply voltage of 5V to CPU, and while 
driving according to the secondary power source, the supply voltage of 3.3V is supplied to CPU. While 
the porter pull computer is driving the clock generation circuit according to the primary source, a 
metaphor supplies a 33MHz clock signal to CPU, and while driving according to the secondary power 
source, a 25MHz clock signal is supplied to CPU. 

[0009] Thus, at the time of a dc-battery drive, the supply voltage of operation and the clock frequency of 
CPU fall rather than the time of a primary source drive. Therefore, regardless of a CPU idle's time 
amount, the power consumption at the time of a dc-battery drive can be reduced now, and it becomes 
possible to fully extend a dc-battery time. 
[0010] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. The 
system configuration of the portable computer concerning one example of this invention is shown in 
drawing 1 . This portable computer operates according to the secondary power source by the built-in dc- 
battery 32, when the primary source which is the personal computer of the pen input mold which has a 
liquid crystal display panel and the transparence tablet prepared in one at this, and is supplied through 
AC adapter 33, or AC adapter 33 is not connected. 

[001 1] This system is equipped with CPU1 1, the I/O gate array (I/O GA) 12, main memory 13, and an 
add in memory 14. Main memory 13 and an add in memory 14 are connected to the memory bus 1. 
[0012] Moreover, BIOS-ROM15, a font ROM 16, the super integration circuit (SI) 26, the liquid crystal 
controller (LCD-CNT) 27, the 1st, the 2nd IC card controller (IC-CNT) 28 and 29, and the keyboard 
controller (KBC) 30 are formed in this system, and these are connected to the system bus 2 of an ISA 
(International Standard Association) specification. 

[0013] CPU1 1 can operate with the supply voltage of 3.3V-5V, and operates normally with a clock 
signal (25MHz thru/or 33MHz). Furthermore, CPU1 1 has the hardware using a SUTATDCU circuit, and 
even if a clock is suspended, it is constituted so that the status at that time can be held. 
[0014] The I/O gate array 12 is the exclusive logic for realizing the support function of CPU1 1 and 
memory, begins the input/output control between the main memory 13 and the expanded RAM 14 
which were connected to the memory bus 1, and CPU1 1, and performs input/output control between the 
various units and CPUsl 1 which were connected to the system bus 2. 

[0015] Moreover, the unit for realizing a function required for system control to this I/O gate array 12, 
That is, the DMA controller for direct memory access controller control, an interruption controller 
(PIQProgrammable Interrupt Controller), A timer (PIT;Programmable Interval Timer ), The serial I/O 
controller (SIO;Serial Input/Output Controller) and the real time clock (RTC;Real Time Clock) are built 
in. 

[0016] The communication link between CPU1 1 and the I/O gate array 12 is performed through the 
interface line of dedication. The CPU clock signal CLK etc. is included in the interface signal between 
CPU1 1 and the I/O gate array 12. 

[0017] As a CPU clock signal CLK, clock signal OSC (25MHz or 33MHz) outputted from clock 
generation LSI50 is used. At the time of the change of this clock frequency, it suspends the clock supply 
to CPU1 1 until the clock frequency of clock signal OSC is stabilized by the I/O gate array 12. When the 
clock frequency of clock signal OSC is stabilized, the I/O gate array 12 generates the CPU clock signal 
CLK, and restarts CPU1 1. 

[0018] Here, the change of a clock signal is performed by answering the desorption of AC adapter 33 to 
the body of a system. That is, when it is detected by the power-source controller 31 whether AC adapter 
33 is connected to the body of a system and AC adapter 33 is connected, clock generation LSI50 
generates 33MHz clock signal OSC, and when AC adapter 33 is not connected, clock generation LSI50 
generates 25MHz clock signal OSC. 

[0019] Main memory 13 has the memory capacity of 4 M bytes as standard, and the user data created by 
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the operating system, the application program of a processing object, and the application program are 
stored here. The operating system contains the I/O system which supports a pen input. 
[0020] An add in memory 14 is a memory card by which option connection is made at the exclusive 
card slot of 88 pins prepared in the computer system body. This extension memory card 14 is a DRAM 
card of dedication, and has classes, such as 2 M bytes, 4 M bytes, 8 M bytes, and 16 etc. M bytes. 
[0021] CPU11, the I/O gate array 12, main memory 13, and an add in memory 14 consist of 3.3V/5V 
possible [ actuation ], respectively, and when AC adapter 33 is connected to the body of a system, the 
supply voltage of the power-source controllers 31-5V is supplied, and when AC adapter 33 is not 
connected, the supply voltage of the power-source controllers 31-3. 3V is supplied to these. 
[0022] BIOS-ROM15 is for memorizing BIOS (Basic I/O System), and it is constituted by the flash 
memory so that program rewriting may be possible. The various programs for controlling various 
hardware devices according to an IRT routine for memory and various hardware devices testing and 
initializing and the demand from an operating system to a power up etc. are included in this BIOS. 
[0023] While the super integration (SI) 26 performs communications control by serial data between the 
RS232C connectors 33, it connects with the floppy disk connector (FDD connector) 34, a hard disk 
drive (HDD) 35, a parallel connector 36, and the tablet controller 37, and it performs communications 
control by parallel data between each. 

[0024] The power-source controller (PSC) 31 is for controlling the current supply to each unit according 
to the directions from CPU1 1, and if ON of electric power switches 52 is carried out, it will be changed 
and outputted to the supply voltage of a request of the secondary power source supplied from the 
primary source or the built-in dc-battery 32 supplied from the outside through AC adapter 33. 
[0025] The value of the supply voltage supplied to CPU1 1, the I/O gate array 12, main memory 13, and 
an add in memory 14 changes to 3.3V/5V according to the existence of connection of AC adapter 33. 
[0026] Furthermore, a system generates a backup power supply BK also in the condition of power-off, 
and the power-source controller (PSC) 31 supplies it to main memory 13 and an image memory 
(VRAM) 38. 

[0027] The tablet controller 37 detects the coordinate point of being inputted by the stylus pen through 
the transparence tablet 39, and sends it out to the I/O gate array 12 through the super integration 26 and 
a system bus 2. 

[0028] The liquid crystal controller 27 performs the display control of the liquid crystal display panel 
40, develops the indicative data sent from CPU1 1 through a system bus 2 to an image memory (VRAM) 
38, and displays it on the liquid crystal display panel 40. The liquid crystal display panel 40 is the thing 
of the transparency mold which consists of 640 dots long and 480 dots wide dot matrices, and the back 
light using a fluorescent indicator tube is arranged at the tooth-back side. 

[0029] The IC card controllers 28 and 29 perform read/write control of the PCMCIA (PersonalComputer 
Memory Card International Association) cards 44 and 45 of 68 pins. The keyboard controller 30 
performs key input control of a keyboard by which option connection is made through a keyboard 46. 
[0030] Clock generation LSI50 is constituted by the PLL circuit containing VCO, when detecting-signal 
AC-ON is "0", it generates a 25MHz clock signal, and when detecting-signal AC-ON is "1", it generates 
a 33MHz clock signal. 

[0031] The concrete circuitry of the power-source controller 31 is shown in drawing 2 . The power- 
source controller 31 consists of a power-source microcomputer 51 and a power circuit 53. The power- 
source microcomputer 51 performs charge control of a dc-battery 32 according to the detecting signal 
from the current detector 66 while it is equipped with the interior [ RAM / ROM and / 55 ] 54, a control 
unit 56, parallel 1/057, the I/O driver 58, the A/D-conversion circuit 67, and serial 1/068 and performs 
power-source management according to the program of the interior ROM 54. The charge unit 62, a 
switching circuit 63, and DC-DC converters 64 and 65 are formed in the power circuit 53. 
[0032] A switching circuit 63 is for responding to ON / off actuation of an electric power switch 52, and 
permitting / forbidding supply of supply voltage (3.3 [ 5V, 12V, and ]/5V), embraces the control signal 
(a) sent through parallel 1/057 and the I/O driver 58, and connects or intercepts between AC adapter 33 
and a dc-battery 32, and DC-DC converters 64. 
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[0033] By receiving the primary source supplied through AC adapter 33, or the secondary power source 
from a dc-battery 32, DC-DC converter 64 generates the electrical potential difference of 3.3 [ 5V, 12V, 
and ]/5V as a power source for actuation of each circuit in equipment, and supplies it to each circuit. 
[0034] The charge unit 62 charges the dc-battery unit 32 using the primary source supplied through AC 
adapter 33. By receiving the secondary power source from a dc-battery 32, DC-DC converter 65 
generates the backup electrical potential difference VBK, and backup supplies it to each required circuit. 

[0035] In this power-source controller 31, connection of AC adapter 33 detects 
connection/connectionless one of AC adapter 33 with a control unit 56 by sending the primary source 
from AC adapter 33 to a control unit 56 through A/D converter 67. When AC adapter 33 is connected, 
detecting-signal AC-ON of "1" level is outputted from the I/O driver 58, and when AC adapter 33 is not 
connected, detecting-signal AC-ON of "0" level is outputted from the I/O driver 58. 
[0036] Detecting-signal AC-ON is sent to DC-DC converter 64 while it is sent to the I/O gate array 12. 
DC-DC converter 64 generates the supply voltage of 5V on the power-source line of 3.3/5 V, when 
detecting-signal AC-ON of "1" level is received, and when detecting-signal AC-ON of "0" level is 
received, it generates the supply voltage of 3.3V on the power-source line of 3.3/5 V. 
[0037] The configuration of the clock control circuit established in the I/O gate array 12 is shown in 
drawing 3 . The clock control circuit consists of the AND gate 121, D flip-flop 122, and a counter 123 
like illustration. It is reversed and clock signal OSC outputted from clock generation LSI50 is supplied 
to the clocked into (C) of D flip-flop 122, and the clocked into (CLK) of a counter 123 while it is 
supplied to the 1st input of the AND gate 121 . 

[0038] Detecting-signal AC-ON from the power-source controller 31 is supplied to the data input (D) of 
D flip-flop 122, and the count initiation input (COUNT) of a counter 123. 

[0039] If detecting-signal AC-ON starts on "1" level, a counter 123 will reset D flip-flop 122 with a 
signal (END), when the pulse of clock signal OSC inputted into clocked into (CLK) is counted and 
counted value reaches a predetermined value at first. 

[0040] If detecting-signal AC-ON starts on "1" level, D flip-flop 122 will latch "1" in the fall of the 
following clock signal OSC, and will generate mask signal MASK of " 1" level. This mask signal MASK 
is for stopping supply of the CPU clock CLK, is judged and is supplied to the 2nd input of the AND gate 
121. 

[0041] Next, with reference to the timing chart of drawing 4 , change actuation of the CPU clock CLK 
and supply voltage 3.3V/5V is explained. In the condition that AC adapter 33 is not connected, the 
supply voltage of 3.3V is supplied to CPU1 1, and the frequency of the CPU clock CLK is 25MHz. 
[0042] If AC adapter 33 is connected in this condition, detecting-signal AC-ON outputted from the 
power-source controller 31 will change from "0" to "T f level Clock signal OSC which the supply 
voltage supplied to CPU1 1 changes to 5V from 3.3V, and is generated from clock generation LSI by this 
changes gradually from 25MHz to 33MHz. 

[0043] Moreover, change on "0" to "1" level of detecting-signal AC-ON is answered, mask signal 
MASK is set to "1", and supply of the CPU clock CLK is suspended at a period until having carried out 
fixed time amount (1ms - 10ms) progress with the counter 123 is detected. 

[0044] If fixed time amount progress is carried out and clock signal OSC is stabilized in 33MHz, mask 
signal MASK will be set to "0", supply of the CPU clock CLK will be resumed, and actuation of CPU1 1 
will be resumed. And CPU1 1 operates under the supply voltage of 5V, and a 33MHz clock signal 
henceforth. 

[0045] In this condition, if AC adapter 33 is removed from the body of a computer, similarly, the supply 
voltage of CPU1 1 of operation will be changed from 5 V to 3.3 V, and a clock frequency will be changed 
from 33MHz to 25MHz, respectively. 

[0046] As mentioned above, in this example, it is detected by the power-source controller 3 1 whether it 
is driving according to the primary source to which a porter pull computer is supplied through AC 
adapter 33, or it is driving according to the secondary power source from the built-in dc-battery 32, and 
that detection result is supplied to DC-DC converter 64 and clock generation LSI50. DC-DC converter 
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64 supplies the supply voltage of 5 V to CPU1 1, while the porter pull computer is driving according to 
the primary source, and while driving according to the secondary power source, it supplies the supply 
voltage of 3.3V to CPU1 1. While the porter pull computer is driving according to the primary source, a 
metaphor supplies a 33MHz clock signal to CPU1 1, and clock generation LSI50 supplies a 25MHz 
clock signal to CPU1 1, while driving according to the secondary power source. 

[0047] Thus, at the time of a dc-battery drive, the supply voltage of operation and the clock frequency of 
CPU1 1 fall rather than the time of an AC power drive. Therefore, regardless of a CPU idle's time 
amount, the power consumption at the time of a dc-battery drive can be reduced now, and it becomes 
possible to fully extend a dc-battery time. 

[0048] In addition, although this example explained taking the case of the case where it is not destroyed 
even if the status of CPU1 1 suspends a clock, if the register of CPU1 1 is saved to main memory 13 
before changing a clock, and the contents of main memory 13 are restored to CPU1 1 after a clock 
change, it is applicable similarly about CPU of other configurations. 
[0049] 

[Effect of the Invention] As explained above, according to this invention, even when a CPU idle's time 
amount is comparatively short, the power consumption at the time of a dc-battery drive can be reduced, 
and it becomes possible to fully extend the dc-battery time of a BAPOTA bull computer. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the system configuration of the porter pull computer 
concerning one example of this invention. 

[Drawing 2] The circuit diagram showing an example of the concrete configuration of the power-source 
controller formed in the norter null cnmnuter of this examnle. 

[Drawing 3] The circuit diagram extracting and showing a part of I/O gate array prepared in the porter 
pull computer of this example. 

[Drawing 4] The timing chart explaining the clock frequency of CPU in the porter pull computer of this 
example, and change actuation of operating voltage. 
[Description of Notations] 

11 [ - A power-source controller 32 / - A dc-battery, 33 / - An AC adapter, 50 / - Clock generation 
LSI. ] - CPU, 12 - An I/O gate array, 13 - Main memory, 31 
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